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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Benn A. V6H 

FIELD OF THE INVENTION 

Thefetocftrfelnverittonretatostodo 
ered on coled tubing where the tubing can also be expended against the 
ficrean to push It against the weebore. 

BACKGROUND OF THE INVENTION 

In typical completions In the past. metaJQc screens have been nserted 
on rigid or coiled tubing into a zona in the vrelbore for production. Prior to 
producing the zone, sand particles were delivered outside the screen Jn a 
technique known es gravel packing. Screens have also been used that come 
prepacked with a sand layer as an sltar^ to the tradnkx^ gravel pac4<kTg 
techniques or to be used in conjunction with the placement of aand outside 
the screen The pn^paddng procedures espedafyta 
bona teft uncertainties as to whether toe sand had been suftider% distributed 
uniformly in the annular spaoe eo as to provide an effective gravel pack. 
Addfltonalty, the gravel packing procedure took valuable time to aceootfteh 
and required the use of surface equtoment to handle the material for place- 
ment in the weKbore. Another disadvantage of tradffionai gravel packing 
procedures is that an annular space armmd the screen had tote left so that 
the gravel could be placed there. The end result was the toskto diameter 
within the screen was necessarily emal to altow for the presence of the 
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annular space. This constriction in 6ize could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drlHng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a banter adjacent Vie wettbore which 

s cause subsequent plugging when the production began, even wfth screens 
and gravel packs being deployed* 

A more ideal cRuaBon tor producing atonnaOontetoleavetheweBbore 
in Its drHed stale so as to create the least amount of disiubenoe to the for- 
mation wNch has Just been driled Traditional techniques leaving an annular 

10 gap wtrich would be gravel packed, further involved rides of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
thefocmattonaswelesinc^ 
used to convey the gravel 

15 

One of the objects of the present Invention Is to allow a wen to be 
produced through a screen wtttiout the need for a gravel pack This objective 
is acooiitfished by the plaoement of an expaidabto screen 

20 radially outward^ when placed at tta 

and be porous enough with sufficient open area to allow production from the 
formation Another objective Is to be able to easfly place the screen in the 
desired location. This objective is met In one way by using coled tubing 
which can be preperforated for a support fw Another objective is 

25 to protect the scisenduj^ 
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a provide a <fl6posaW» or removable outer cover which can bo disposed of 
after proper locatton of ttWKxeenhftew^^ These end other objectives 
and the manrw h which the eppento e^ ro 
th^ are fcrther described bei™^ 
rnent 

gHISF DESCRIPTION OFTHg pjfljQNgg 

Flgwe 1 is aseofonaivtewof a deviated weflboreehowtno the appara- 
tus expanded a«aJnst the wellbore, 

F^2l8thesectkmvtewat(mfllnes2-2ofRoijret. 

RgureSIa the section view of Hours 2 shown before expansion of the 
Inner tube agsJnstthe staring material 

Figure 4 is a segment which can be rolled longitudinally or spiraly into 
flexible tubing whfch gives underlying atipport to toe fitter or media, 

DETAILED DESCRIPTION OP THE PREFERRED EMBOgjMQjT 

The preferred enftooTmerttelustratedti operad A 
cosed «<*ig real 10 carries a conJnrolsr^oftubhg20,atleastaportton 
of which is preferably made from epemsaM material as sriown In Rgure 4. 
As seen In Figure 4. segment 12 hat a ptumflty of perforations 14 which can 
be anenoed in any oro^ ether random or in rep The segment 

12can bo punched for the hcieal4orf» holes 14 ca^ 
other known technique and in any order. Theo^sirabiegoalistohaveap- 
prtwkT«at8Va30or40pen 

a tubular shape. The segment 12 can be roDed longitudinally eolhat edges 
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16 and 18 are brought together to make a longitudinal seam which la welded 
or otherwise closed up. Alternatively, the segment 12 can be sptrally wound 
so that edge6 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained wfth any given width of segment 12. 
THte should be compared to rottng the segment 12 into a tube where ite width 
determines the diameter of the tube (hat is (tanned when edges 16 and 18 are 
aflgned and joined in a technique wed known in the art 

The openings or hotes 14 can be put on the tubing made from segment 
12 for oniya portion ofthe coiled tubing string 20, The segment 12 can be as 
longasthelntehedooaed length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
flexible tubing 20 can be qufcWy run Into the weltbore 22 to place the perfo- 
rated segment or segments at the desired locations. 

Figure 2 shows fcisecSon the tube 20 made from the segment or seg- 
ments 12 along wflh openings 14* Wrapped around the openings 14 Is an 
opened grid structure which can be made from metafflc or composfte or other 
nonmettdOc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cell titter media 28. In the preferred embodiment the 
media 28 is made of Vtton and is en open ceo structure akin to a sponge 
material such as is available from Mosites Rubber Con^any of Fort Worth. 
Texas under Product No. 10292- The opening size can be made to suft The 
significant feature of ihefBtering material 28 is that it Is flexible. Thus, when 
the string 20 is preformed Into a comtgated shape as shownhRgure^by 
using known techniques such as pulHngitthroughadte ( mefntermaterfai28 
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can then be appied over ft as shown in Figure 3. Thereafter, when the mato- 
rial 28 Is property positioned in the weObore, a known expansion tooUlus- 
trated schematioafly as 30 in Figure 1 can be hearted Into the sftfrig 20 to take 
the initial shape shown in Figure 3 and expand the string 20 under the fater 
materiaJ28toarouTKJedshapeasstKiwninRg^2. As a result the fitter 
material which is flextte expands wfttfieuvfenytng tubular 20 n me shape 
of tubular 20 changes from that of Figure 3 to that of Figure 2. 

A cover material 32 can overlay the titer material 28 for running In, eo 
as to protect the fitter material 23 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. It can be a etastomeric material that literally rips at the 
slightest expansion of (he undedyingconvgatodtut>utw20tt 
3- Other materials for the cover 32 can be employed wtthout departing from 
the spirit of the invention or. in apan1aiia/appecalion,ttwccA«l^canbe 
eliminated. A material which dteaorvee or is cherrtcaly attacked over time can 
abobeenptoyede3ecover32suchtnat*wll no longer be In the way when 
It is desired to put the well in production. 

Significant expansions vohrnetrically can be obtained in changing ine 
shape of the tubular 20 from he cenugated shape, such as shown for exam- 
pfoinFigvredfotherourKledshapeaaahownm While a particular 

four-lobe arrangement of the corrugated shape is shown hi Figure 3. other 
Initial shapes are wHhlnthe purview of the invention. The significant thing is 
that the underiykig support stnxnjwwhtt 

of tie string 20, as shown In Figures, is capable of volumetricaJlye)Qwd^ 
so as to bring the filter material 28 Into contact with the welbore as drilled 
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The inRial corrugated shape also permits Insertion in smaller welfares. The 
Initial shape does not have to be corrugated. It can be round and be ex- 
panded downhole. 

This technique is particularly advantageous in under-balanced drilling 
where circulating mud is not used. In these sKuafions, particularly where 
shatelsencountenxl.theactanta^ 

use of the apparatus and method as descttoed. The initial shape of the 
wellboro ia retained by the assembly when the string 20 Is expanded under 
the filter material 28 so as to push the filter material 2$ up eoajrtf the wettwe 
34. msoooirig,thefomtationcanbeailowedtofk>w 
rial 28 without the presence of an annular space around the outside of the 
filter material The traditional gravel packing is elimlrtated and the fiow area 
wttiki the tubular 20 alter it has been expanded to a rourided shape is larger 
than It otherwise would have been using a traditional gravel pack which 
requires the annular spa« tor the gja^ 
eter Inside the screen. 

It shouki be noted that ft is within the purview^ 
duoe a formation through the use of a colled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with tradfflonal gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open con 
filter material 28 preferably made of an o^c ^reterabry etestorneric materia 
such as Viton is overlaid on the comigated tubular 20 as shown in Figure a 
The stretchaWO qualities of the filter material 26 allow Its use In conjunction 
with an Initially corrugated tube 20 as shown in Rgure 3 or a nonoorrugated 
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tube, and allow tube 20 to act as a euKcfently hgldeupport for the ISter mate- 
rial 28 when expanded to to rounded fen*. The openings to material 28 do 
not exixandsuostartialy when toe b^ MfiHonaJy. open 

oreas In tube 20 can be^Wgh at 20to40 percent whte 

ate perforated an* stifllcle* 
proper depth. 

It to also within the purview of tie iwej^te provide a liar materfal 
» over, colled tubing stn*g such as 20 

without h«aIV<>omiflating the tube 20 uf^ ^ 

assembly can be expanded in an' total rounded etato to piato material 28 
against the wBObora. 

Various known techniques to expand the base pipe 20 can be used. 
The use ofa 8e>dbte matoitolfor 

ins abas and holds the formation to la natural state when to to expanded 
poi»ktt,a8firwwntoRgun^ Upon expansion, the tube material 20 wtth the 
fitter material 28 around it act as a perforated easing for the purposes of 
production from the formation. 

The reinforcing arid 26 can be a layer that overlays toe tube 20 as 
sht^lnRgureZ.yttcanbsastoicto* 
28. ThereirTfo<©8mert26canbenMMtet^ 
ab and is generally an open weave. However, other eto^ 
Ployed without departing from the spirt of the invention. 

it is also within the purview of the hventtontousean toWalty round 
cross section for the tube 20 under the fitter material 28 and mechanieaJly 
expand the (XOTblnation against the weflboro. However, the preferred em- 
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bodiment involves the use of a corrugated tube under Bter 28 material so that 
greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the wedbore. 

In the preferred embodiment, the openings 14 are round. Rounded 
openings provite a batter structural integrity of the tube aiter expansion than 
Initial openings which are slotted. Using materials such as stainless steet 
31 6L, yield strengths of 30,000 to 80,000 psi can be obtained. 

it is also wflhtn the scope of the Inventton to provide a sufficiert 
ston force on the corrugated tube 20 to get it Into the rourctedposiiton shown 
in Figure 2 such that the filter 28 engages the welbore with a residual force 
and. In certain conditions, pushes back the formation materials defining the 
welbore to enlarge it 

The expansion techniques which are towvm can be used to change the 
configuration of the corrugated tube 20 under the fitter material 28 to a 
rounded shape. These can Include devices which employ a wedgewhtehte 
rjusfKxiorrjuBedtrft>ughtwt 

the use of rollers which can be actuated radlany outwardly to initiate the 
expansion of the corrugated tubutar as the driver advances. 

Those skied in the art yM wndmtoatoMto&tttoafp*^ 
and method as described above. In tateral completions there is some uncer- 
tainty as to the distribution of the gravel around a screen. Addittonaly. the 
necessity of leaving an annular gap for placement of the gravel acts as a 
limitation on producson from to In certain appOcations 

involving unconsolidated shale formations, drillng With mud can create an 
impervious cake on the weflbore watts which wBl be detrimental to future 

8 
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pcocluclton when used Acecntttgly 
^**^a**«age««^ 

Itbasdosetoteiuiiuralslatoaspo^fceaw^ 

coiled tubing wim the apparatus and method as described preally enhances 

the production pcesifcmxnthefamtaSojL Acconfingty. an open ceififtenng 

malarial «i* a$2S^ can baati^bprafan^ 

an underlying coRed tubing matartat ^ can be expanded from the eomi- 

gatedHBaJccnd^toaroufidadt^condH^ The open eel liter material 

JongltudlnaJlowduetothei^pnmureincn^ 

direction. The opening size In the liter material 28 is predictable and the 

assembly can be protected tor delivery to the desired location with the cover 

structure eliminated prior to or during the expansion^ the liter material 28 

with the underlying tube 20 below ft. While various types of mechanic* 

expansion of the uno^rtyirig tube 20 tnm 

state have been described, other tedw*|uestopus« to 

agairistthewe«)crevvtiae support 

pipe having a large open area, in trie order of 20 to 40 percent are also in the 

purview of the invention. TtortfnKyting layer whto 

and the^matenal28,<>r within the 8*arrnat^ 

the filler material 28 through the opet^ 14 in the base pipe or tube 20. as 

shown In Figure 2. 

Thefcnsgoing olsdosure arid o^ 
and explanatory thereof, and various changes in the size, shape are! materi- 
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ate, as wen as in the details of the illustrated construction, may be made 
without departing from the spirit of the Invention. 



. :.V"t 
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CLAIMS 

1. A weflbore completion tool assembly, comprising: 
a perforated bod/ mute of an expandable material; 

a fitter assembly mounted over said perforated body so as to 
cover the perforator* in said body; 

a tool acting on said body to expand it and said titer mounted 
aroundtteaBowsatffiterto move toward the surface defiriirig the wtifeore. 

2. The assembly of clafmt, further oomprising: 

a protective cover lor said filter assembly wtrich fe removable 

downhote. 

3- The assembly of dafan 1, wherein: 
saidexpandabternateiWiicomjgata^ 
the weflbore, whereupon said tool wpandaaaidcorfuw^ to niove said 
©tor toward the surface defining the weflbore. 

4. The assembly of dalm 3, wherein: 

said body assumes a rounded shape alter expansion by saJdtooL 

5. The essernbry of daiml, further comprise 

* reinforcement between aald body and said fitter assembly to 
support said fitter assembly in the area of eaJd body perforations. 
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6. The assembly of daim 1 , wherein: 

said perforated body comprises a segment of a coled tubing 

string. 

7. The assembly of daim 6, wherein; 

said segment has an open area In the range of up to about <0%. 

8. The assembly of daim 6, wherein: 
said segment is flexible. 

9. The assembly of daim 6. wherein: 

said segment is made from aflat member which is roUed Into a 
tube with a sealed longitudinal joint 

10. The assembly of daim 6, wherein: 

said segment Is made from a tat member arwJ rofledspiraltyto 
a desired diameter having its spiral soam sealed, 

11. The assembly of daJm 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

1 1, „ 
smug. 

12. The assemttyefclatm 11. further comprising: 

a reinforcement between said boo* and said iter assent to 
support said Alter assembly In the area of said body perforations. 

12 
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1 13. The assembly of claim 1 2, further comprising: 

2 a protective cover for said fltor assembly which is removable 

3 dowrihole. 

1 14. A method of wel completion, comprising: 

2 running in a tubular body wtti perforatkxw and ^ 

3 mounted over the perforator on t>e body; 

4 expanding the tubular body downhole. 

1 15. The method of claim R farther comprising: 

2 providing a protective covering over the ^assembly ^run-^ 

3 removing the protecfive covering downhole. 

1 16. The method of claim 14, further comprising: 

2 corrugating said tubular body; 

3 filtering said oonugaflng Into a rounded shape by virtue of said 

1 17. The method of cfeim 14, further comprising: 

Z engaging the woObort wfth the Star assembly due to said ex- 

3 pending; 

4 using a segment of ooflod tubing as said tubular body. 
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1 1 8. The method of claim 14. farther cornprtsing: 

2 providing a support between said tubular body and said fitter 

3 assembly. 

1 19. The method of claim 14, ftrtwroomprisftig: 

2 provtalng an open area on said tubular body of up to about 40%. 

1 20. The method of otaim 1 7, further comprising: 

2 corrugating said tubular body. 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 
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- as - 

21. X wellbore completion assembly comprising an 
expandable porous downbole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is expanded so as to 
push the filter materiel directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 

tubing. 

26. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27. A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding laid screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27. further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-26, wherein at least a portion of said colled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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